Case report
===========

A 63-year-old male was referred to the urology department (Western New York Urology Associates) with an 8 month history of painless scrotal swelling. A scrotal ultrasound revealed large bilateral solid testicular masses. The differential diagnosis included testicular lymphoma, leukemia, germ cell tumor, and granulomatous inflammation. He was evaluated with serum β-HCG, AFP, and lactate dehydrogenase which were all within normal ranges. As non-Hodgkin lymphoma is the most frequent testicular neoplasm in men older than 40 years,[@b1-rru-6-063] he was assessed with a positron emission tomography (PET)/computed tomography (CT) scan that was negative for lymphadenopathy or lymphomatous mass. After multidisciplinary review with urology, radiology, and oncology, the consensus was, left radical inguinal orchiectomy for tissue diagnosis.

Histopathology diagnosed a 7×6×4.2 cm mass contained to the left testicle with lymphovascular invasion and histological features of SS ([Figures 1](#f1-rru-6-063){ref-type="fig"} and [2](#f2-rru-6-063){ref-type="fig"}) stage 1B (T2N0M0S0). The tumor displayed pleomorphism, with small, medium, and large cell types. After receiving this diagnosis the patient was counseled to undergo orchiectomy of the right side; he underwent contralateral orchiectomy 15 days after the initial surgery. A 6×5.2×5.8 cm mass was again confined to the testes with pathology consistent with SS, stage 1 (T1N0M0S0) ([Figures 1](#f1-rru-6-063){ref-type="fig"} and [2](#f2-rru-6-063){ref-type="fig"}). There was no lymphovascular invasion identified in the pathologic review of the right testicle. The patient suffered a non-infected scrotal hematoma following his second surgery that was managed expectantly and subsequently resolved.

Postoperatively the patient was referred to radiation oncology for consideration of radiation therapy. After reviewing the options of adjuvant radiation therapy versus observation, the patient chose observation. At the time of writing this paper, the patient shows no signs of disease recurrence.

Comment
=======

Although extremely rare, SS has been reported for approximately 70 years, and almost uniformly follows an indolent course following radical orchiectomy. The mean age of diagnosis is 54 years,[@b2-rru-6-063] and it has never been found in the pediatric population. Unlike other testicular neoplasms it has no ovarian homologue. Initially described in 1946, SS was thought to be a well differentiated form of seminoma, in which the tumor derives from spermatogonia rather than undifferentiated germ cells.[@b3-rru-6-063] More recent research by Rajpert-De Meyts et al, among others, suggests that the origin of SS may be a premeiotic germ cell.[@b4-rru-6-063] Similarly, Waheeb and Hoffman reviewed recent immunohistochemical data to refute the early claim of embryonic origin, arguing in favor of a postnatal germ cell as the cell of origin.[@b5-rru-6-063]

Histopathological features of SS are characterized by three types of cells: small, medium, and large. The medium sized cell tends to be predominant. The small cell is 6--8 μm with a dark-stained nucleolus, similar to a lymphocyte. The medium cell is 15--20 μm with a round nucleus. The largest of the 3 cells is 80--100 μm, which may be mononucleated or multinucleated.[@b6-rru-6-063] As demonstrated in [Figures 1](#f1-rru-6-063){ref-type="fig"} and [2](#f2-rru-6-063){ref-type="fig"}, our patient's tumor histology is consistent with these classic characteristics.

Traditionally, management of SS involved adjuvant radiation; however, over the past 2 decades this paradigm has changed. In the vast majority of cases this is an indolent tumor that may be managed with surgery alone and postoperative surveillance. Given the rarity of SS it is impossible to accrue sufficient cases for a randomized, prospective trial of postoperative radiation versus surveillance. However, in 2004 Chung et al retrospectively identified all 13 cases of SS identified over the course of 18 years, at their cancer center (1 patient excluded). Five received adjuvant radiation, while seven underwent surveillance only; none of these 12 patients experienced relapse.[@b7-rru-6-063] Similarly, in their study of ten patients, five of whom received adjuvant treatment and five surveillance only, Pendlebury et al showed no recurrence in either group at 8.5 years follow-up.[@b8-rru-6-063]

The sarcomatous variant is the only SS subtype requiring further adjuvant treatment. This variant contains both a typical SS element, as well as a sarcomatous element, typically rhabdomyosarcomatous.[@b2-rru-6-063] In this case SS is transformed from an indolent to highly aggressive neoplasm, with most patients dying of their metastatic disease.[@b9-rru-6-063] Anaplastic SS is another variant that has a similar prognosis as classic SS. Histopathology demonstrates anaplastic appearing cells, interspersed with typical SS. The prognosis is equivalent to classic SS in multiple series; however, many of these patients with anaplastic SS received adjuvant chemotherapy-biasing the prognosis in favor of equivalence between these two histological variants.[@b2-rru-6-063]

From the pool of greater than 200 known cases of SS, there were no confirmed cases of metastasis in the absence of sarcomatous elements until the last 30 years. Since 1988 there have been two case reports of patients with classic SS and metastasis. In the first documented case, Matoska et al, reported a 70-year-old patient with metastatic SS 19 months after radical inguinal orchiectomy; light microscopy, and immunohistochemistry of pathologically enlarged retroperitoneal nodes after node dissection was consistent with SS without any sarcomatous component. The patient subsequently died of complications of chemotherapy.[@b10-rru-6-063] In 2002 Steiner et al also identified a case of a pathologically enlarged lymph node in a 26-year-old patient 10 months after radical inguinal orchiectomy for SS. Like Matoska et al, they also identified SS in the metastatic site, confirmed both at their institution and at a second academic institution. The patient was treated with three rounds of cisplatin-based therapy and was disease free at the time of publication 3 years later.[@b11-rru-6-063] Although rare, sufficient cases of SS have accumulated to demonstrate that it is almost exclusively an indolent disease. In the two documented case of metastasis, it is unclear whether the patients were cured by retroperitoneal lymph node dissection alone, or whether radiation and chemotherapy has efficacy in these cases. Given the paucity of evidence, with the exception of transformation to the sarcomatous variant, orchiectomy followed by surveillance seems an appropriate standard of care, with postoperative imaging to rule out rare cases of metastatic disease.
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